In the finite element approximation of solids, the continuum is replaced by a system of elements that are interconnected at their corners (nodes). 
II. METHOD OF STRESS ANALYSIS
The finite element method is described in Ref. 13 , and the general equations that govern the equilibrium of an elastic system are given there.
However, for completeness and in order to define the various terms involved, the equations are briefly rederived here. A standard matrix notation will be used with (y) representing a vector,
[A] a matrix, etc.
A. Equilibrium Equations
The potential energy for an elastic solid is given by 
Vol
The total potential energy, Eq. (3), can then be written in matrix form as
[K] is the stiffness matrix for the assembled finite element system: 
D. Transient Solution by the Crank-Nicolson Method
In order to solve the transient equation
with specified initial condition {(p] = {<pl n at t = 0,
we proceed by discretizing time pointwise, i. e. ,
we consider a sequence of points in time t =0, t , 
we obtain the n+j n n+l equation
We now make the further assumption that the con- 
B. Skew Boundaries
Mixed constraints can be specified in a sloping direction, for example, as required by a sliding sloping boundary. To use this option the value of CODE, usually set to 0, 1, 2, or 3, should be set to a negative value, giving the slope in degrees.
When this is done the constraint values are interpreted as follows:
XR is the specified load in the 1-direction.
XZ is the specified displacement in the 2 direction.
Furthermore, the displacements printed by the program are given with respect to the rotated frame, as follows:
U is the displacement in the 1-direction. r U is the displacement in the 2-direction 
71-80
Angular velocity in rad/s. *It is not necessary to specifiy this value if the mesh is generated. But it must be specified if a generated mesh is being reused in the multiple case option.
PLANE PROBLEM CONTROL CARD
Format ( 
Cols. 1-5
Material definition number.
6-10
Minimum I.
11-15
Maximum I.
16-20
Minimum J.
21-25
Maximum J.
26-30
Reserved. The boundary condition codes are (XR is the specified R-load and IXZ is the specified Z-load. CODE = 0 CODE = 1 CODE CODE |XR is the specified R-displaceJment and IXZ is the specified Z-load. I XR is the specified R-load and XZ is the specified Zdisplacement.
31-40
XR is the specified R displacement and XZ is the specified Z displacement.
All loads are total forces acting on a one radian segment. If CODE is other than 0, 1, 2, Element number. 1. Order nodal points counter clockwise (see Fig. 1 of mam text) around element.
2.
Maximum difference between nodal point numbers must be less than 40.
If element cards are omitted, the program generates the omitted elements by incrementing by 1 the preceding I, J, K, and L. The material identification code for the generated elements is the value specified on the first nongenerated card. The last element card must be supplied. If the number in Cols. 6-10 is I XR is the specified R-load and XZ is the specified Z-load.
IXR is the specified R-displacement and XZ is the specified Z-load.
XR is the specified R-load and |XZ is the specified Z-displacement.
XR is the specified R-displacement and XZ is the specified Z-displacement. The input cards for a 50-element wedge-shaped ring are shown in Fig. C-2 . Note that the wedge-shaped ring must be treated by use of the skew boundaries capability described in Sec.
All
IV.B. Figure C-3 illustrates the results of SAASPL editing program described in Appendix B2. 
